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,.—':."..-“ 'ssess effectiveness of policies to curb fishing power
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=< L—eglslators and resource managers often need
numbers to support actions
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/H- literature exists for other industries; models
Vil ly on duality:

ele _.l.[g tes multi- -input, multi-output models. .. but:

= Je)ral assumptions may not be appropriate for
_ ﬁy fisheries — especially those with capacity
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- * Data requirements are typically greater than that
available in U.S. federally managed fisheries
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_______ cApAc has been defined
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SS hysu:al capacity relative to some target
_ may be indicative of the degree of
ON/E nvestment

LB c1ency literature looks at potential
— [nereases in output (for output -orientation);
' SOI't of connotes “capacity”

— Capacity is found by shifting out efficient frontier
to reflect “unrestricted” variable mput use
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ased on best observed outcomes and:

I nherently random mdustry

yluck, varying natural environment

— \Ylehy ‘\'/vel,;ru 10 use averages for each vessel to cut down outliers

o1 [Qr|~:' 0 chastlc approaches may exacerbate this problem

= cal harvesting efficiency may already be necessarily
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= ~h1gh1n many open-access settings

— Efficiency differences may exist, buy may not be reversible in the
short run

— Potential efficiency gains may be more likely in the areas of cost
and product quality
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— S11 Otput specification valid under:
2 ol r s non-jointness (separate prod. functions); or

_ _ﬂtput separability (can aggregate outputs);

== ' ﬂh conditions have frequently been rejected in
= The literature on multi-species fisheries
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s Transformation Function

— Accommodates multi-input, multi-output
technologies in an econometric framework
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d ates randomness inherent to fisheries
; retrleval of production elasticities, statistical tests

— Re ajuve to SPF:
-,_:Has-_observable LLHS variable (unlike SPF distance function)
*No need to normalize RHS outputs by LHS output
«Eliminates a source of endogeneity bias
*Eases mterpretability of production elasticities
*No assumptions required for the inefficiency error term




,(" essel characteristics, crew size, towing duration,
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d:.day s at sea
5; includes all outputs except Y,
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* (accounts for other factors (a time trend, stock sizes or
CPUE, seasonal or spatial dummies, vessel-specific fixed
effects)
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— Ty / rg_ nereasing tactors of production 1n a
Stic manner

=i portant to consider fishery being examined
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e —In many fisheries, increasing fishing days (given
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- crew size, daily fishing duration) is a reasonable
- approx1mat10n
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* Examine various assumptions about output
composition at capacity



T

s
a i
e (e

as¢ fishing days, X, by o percent  (Xy,,.©)

--,I,.r_rl_l_r margmal product of additional fishing days
| “ for Xdays where MP = 0Y/0X4,,= 0;
ﬁé’ © VMP = MC,,,, X2

puts

- 1) imncrease one output with all others fixed (“fixed ™)
2) fixed proportions among outputs (“prop”)

3) toan economic optimum; MRT; .= - p;/ p; (“econ”
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s S (X))

Ylobs Ylprop Ylecon Ylﬁxed
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Solution Procedure

t1on evaluated at capacity values of days and outputs
capac1ty)

g days fished, X, % (for either an - or MP-based increase)
the relationship between outputs, Y,y = f(Y capacity)

I g

mations (in addition to fitted transformation function):

T p—

— ?_{{(days;

’ capacity — e
e RIereaAseE X, PP = X o (1.0

» MP-based increase; find analytic expression for X, <Y where condition holds
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For Outputs:
. “prop”: define Yzcapacity /Y2 = chapacity Y |
»  “econ”: find analytic expression for Y, ¢@aciy where 0Y,/0Y, = - p,/p;
o et e Y, 2P0 =Y



APAC: _f;utlhzatmn ratios may be constructed

=/ l 1ng output composition to change in “econ’
“allows CU ratios to exceed 1 ( as in dual models)
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> = f - Output adjustment may 1mply current production of one

=—— :_-=-;_- ~ species may exceed revenue-maximizing levels
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- * Assumptions about other inputs, outputs may
be examined. ..
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lti<el change at capaci

|£)r)r* OISO TS
as output expands?

= ‘/‘,l_r_l ,ll G ComPUte gMP ,XDa o 6 ln(MP )/a ln XDays

10} J:; fuse of part1cular Inputs may increase at capacity

O Fﬁi biases bear similarly on output composition
e ----ii 0es output tradeott (MRT) change as days fished

-
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i changes?

-
-
=

~ — Compute 0 In(MRT)/0 In(X,y)

° This information can guide or refine the assumptions
over how mput and output use may change



b CX 11c1t1y mclude biological interactions

— _Howe\ r stock levels or CPUE can be decreased to reflect
an ivement toward capacity

— -_:f ze of fleet under study may determine size of impact

—

= al models have potential endogeneity bias
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't* = Okay under E(IT) maximization (Zellner et. al)
- — LLimitation shared by SPF model

—
—

* Doesn’t account for latent vessels
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_.li;_ng' acity 1S estimated relative to
Ay practices

el rtant when “environmental’” data not
a V lable or outcomes of the best boats are
= 'hkely to be achievable on a regular basis

= = Capac1ty estimates don’t embody efficiency
- Increases (Just effort increases)

"+ Fixed proportions in outputs can be relaxed

— Allows for a bit more “economics™ in a primal
setting
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